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�� %�� ���&' �(��) 
�(*�� �+,�-� .  
��  /01 /(2�3 /&��4� /�1�5� ��� "� 6�# .�,�'

 ��.�8� "� �����9�: . ;��<�� ���  =>��' /� >�9 /� �� ������ ����� �  ��Cone 

Beam Computed Tomography )CBCT.��' (  

0&� & $ 	� �1: �A�2�� /�1�5� ��� ��-  ����� �(�(C�94  ���8�CBCT  �' F�, /���
 F�G+��Galileos /9�9 H.� �' �9�, I�J+9� ���$ >��� . �  �� 
��  /01 K2��3

���9� ����9 �� �����  >�#4= 5= 6  .7  ���8� >�9 /� "� F��A+�� �' >��' /�
)3Dimention( =�����9�: )Panorama ( .) ;��<�� ��� Cross sectional ( .� O���

F��� .
3�� ���	 �'��"�� ���� >P�1����� Q8J+�  
0&9 �' �#Kappa R9����. ��1�9$ =

F���  ���"$ . ���� >�#T ���� S5� �� ��." >��� 05/0 = α .
3�� ���	 ����' ����  
+,�- �. :�3 /  ��� ��<9 /�1�5� ��� X��+9���� 6�+Y� ����� �  �� 
��  /01 K2�  >���

 ���9� /���9 �� ���8� >�9 /� ����5 �9��� )011/0 = p value.( ����9 ���� ��  
���� 6�+Y�  >�9 /� ���� >��) /5'�� �[9 "� >��� ;��<�� ���  . �����9�: =>��' /�

 ;.� �1���:) 
,��9 ���.602/0 = value p ;.� �1�� =079/0 = value p . �.� �1��  
498/0 = value p���"$ X��+9 .( T ���� 6�+Y� ��."  ���  �' >��' /� >�9 ���� >���

;��<�� )008/0 = value p) �����9�: �' >��' /� . (001/0 = value p ��� =��� ��<9 (
���� ;��<�� ���  . �����9�: >�9 .� 6�+Y� �<9 ��� )868/0 =p value.(  

2#��3 ���! : . >��' /� >�#�9 ��' ������ ����� �  �� 
��  /01 /(2�3 /&��4� ��
;��<�� ��� =  ;��<�� ���  >�#�9 ��' �1. 
,�� ���. 6�+Y� �����9�: . >��' /�

.�<9 F�#�<� 6�+Y� �����9�: .  

���) -4 & �1 :=>������� ����� Cone Beam Computed Tomography )CBCT =(
^�����9�:.  
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�� ���� ��	
� ���� ��	����� ������ ���� ���� ]1[  ��

�� ������ ����� ���� �	 ! "���# $���%� &'()  *�+�!�

,��+�� �� �- ,	����  *�+(� ��! �� � "�#.��#�� ,��

���#�  /� �0 &	� �12 �'3�4 ���50 �� ��� 6� )���� ��7� �8��9

�!�	7 �� ���� �� 	2�� ���#� ,��:� � ; ,�7 �� ���<  ,��=�

���#� � >�	7 ,�	� &�'?+�� ���� &�+�� "��9 ]3 )2[.  

���#� ���C� 6� �5�  ����� ���� �5�0 ;�� 	2�� ,��

 ���� ���� /� .��� *�D�� �� *�E�2- ,�F4 �0 &4�� ����G

�� *�E�2- H�� �12 �0 �� ����� ���#� ���� ]4[  

�� ,�	� ,���	�	��J0 K�� ����< /� &�5L�� ����6

 )"�����#�9 �4�	������ �'+7 6� )&� ��� ��� �� ����

� )�2�+5� �4�	����0 �0 M�	�G� � �8� Cone Beam 

Computed Tomography )CBCT( ]5[ .  

�� "�����#�9 �4�	������   Q��� "�4�	������ ���� ����(

&�'?+�� 6� R1L ����6�� ,�	� ����- � ,��=�  ,6�R80�	9  ,��

�� ��� �� �#���� ��� ]6[. ��   �4	5� *�1#�CBCT )

���#	� �� ��� �� ,�	� ,�5� � ,���	�	��J0  ,�	���� ,��

���#� &4	� ��	L �	�� �� �8��9 ]9-7[.  ,����� 6�

�'3�CBCT  �� ��� )��� �� ��!�� )��- �	�� �� ���0� �

���� �6��#� �� �� ,  ,�5� � ,6�6�� � �5L����   �- �'��

�	� ����� ]12–10[.CBCT  �� ���#� RX� �#��0  )�� Y# ,��

���#� ,�� 	� �- 	Z� � [�10��  �- ��	
� ,���� ��� ��C# 

]13[���� . �� ,�� �� �� ,���	�	��J0 *�
 �� ���- &�  ���0

K	� ���� ��C# ,�	� ��%�  )*����- $�X 3 �� �2���� ,��

� ,6�6�� *���.� � *�#�	�:� )�	  ���<CBCT  ��8��

�� ��!�# 6� ,�5� � 	���J0 ,6�6��  �� >�	7 �� �� 	\# ��� 

]14[.  ��]��CBCT  ��L 	� �� �� ,	���J0 &� ���L

 � ���^�#� �� �� ��� ,6�6�� "�����#�9 	��J0 ��#��   �7

:� �C�6�?+��	9� 	0)  �2�+5� "�����#�9 	���J0 �� �0�� 0

����# ]15[.  

_� �� �52�Terakado ����8+� �] 16[ �`��a� ,�	�  ,�

 �J�^C0 ����6�� ���CBCT  �4�	��9�0 [�10�� )"�����#�9 �

���#� �� ������ ���� /�  � ,.�2�0�9 &�5b� � � 'G ,��

&��#���	9 �- �2�8�9- ,��  ���! � ��	� ��39  �5��b

�� �- 6� R3�! $�	��D0 � �2�8�9- &��#���	9CBCT  ������ 

�2�! �� ��  �Y�0 ��6  �=2 � �� ���50 "�����#�9 �� �- 6� ����

CBCT ����6�� ��  � ������ ���� ,�5� � �J�^C0 ,��

���#� � ���� ��� [�10��  R+( "�����#�9 6� 	�Y� � 'G ,��

.��� ��	�  

,�Y�  � ���6 ����8+�]17[ *��C8 ��	� ,���+# � )

 ,�5� �����#�9 � ���� ��	� �� 	2�� ���#� � �#��#� *�#�� [�10

 ��	L �`��a� ���� c��#����- .  �� �#��� �%��# ��� �� ��

 � �����#�9 ,�+#� :� &L� ,�5�  ��	� ,�+# �� &1`# ,	0

 	���J0 �� *��C8CBCT .����  

Kay � Killey ] 18[ ��   �0 ���� /� �'3�4 ��	�

�C�� e�# ���#� ,�� J0 �� ;�� "4 � 'G ,�� 	���CBCT 

 f�7 �� ��� � &�� � g< ���� ��� �0�� 0 � ���G��	9

.�#�	8# ����C� �	� � �6  

����8+� � ����+8! ]19[ �52�_� ��  ��	� ��� �� ,�

���#� f89- �'3�4 �`��a�  ���� /� �0 ;�� "4 � 'G ,��

	���J0 �� �����#�9 � *��C8 ��	� ,�+# �� ��CBCT   ��C#

�� ��� �� �#���  $�� 0 �����#�9 � *��C8 ��	� ,�+#

��5� .���� ��7� ,���  

 �4�	������CBCT  ����+�� ����6�� ,�	� Q��� �'�� "�

�� c	# .&� �!�	7 *�+(� 6� R1L �h��  ��8�� ���7 ,�����4�

 	���J0 ,6�6��CBCT ���� ��  ����C� � /'�^� ,��

��8�� �� $�� �� ,���+# �� 	���J0 � ��G� 	�=9�� ��� )&  	\#

��  	���J0 /'�^� ,���+# ,�� 	� �� �0�52�_� ���50 ��

CBCT�� )  ���� e�#� )&� ��4	� $��3 ;�� "4 �� �h��

 �0 &	� �12 �'3�4 �`��a� �52�_� ��� 6� ��� ���	���� .&�

 K6��	9 /'�^� ,���+# 6� ��� �� �� ������ ���� /�

 	���J0CBCT .���  

  

$ 	� 0&� & �1  

 �52�_� ��� ��� �3�0-  �'�'X0 ���5094  	��J0CBCT  

]17[ �57�	� ����+�� 6�  � "4 )���� ,.�2����� i^� �� �����

���#� ��8C#�� $��3  *� �'3�4 �� )��Y 3� ��]C#�� �8��9
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94-1393  �� ���� /� � &	� �12 �����#�9 ,�+# �� ��

�- �� )��� ����C� R��L �� �#�+# K�� - ,	�� j�^�#� ��

 ��]�� 6� ��� �� �� 	���J0 ���+0 )�#��Scanner CBCT 

Galileos )systems dental Sirona )GMBH 

)Germany )Hessen )Bensheim(  .�#��� ��� ��Y0

 ���� R��L ���� /� � &	� �12 �- �� �� ,	���J0

:� � �#��1#  �� � "4 �!�	7 �a�� �� �#���+�� 	���J0 ���<

�� ���	0 ,�+# � �� 	���J0 .���	� k��G �52�_� 6� ���� �

,�5�) *��C8 ��	� � �����#�9  �� l�0 � ��� ,6�6��

�� ���#� � ���� ,.�2����� mJ^�� :� $��3  � ���6 ��

:� "� ,���  � n�0� ��# 	\# 6� ��`8� l��	� �� � 	]�� ����#��

��`8�LG L1755S FLATRON )Korea South )Seoul 

)LG ( ���2�6� ��6900×1440  � R`8�932 ����  ��

c	# ���4�Galileos software  )7 3. version systems 

Imaging ray-X dental Sirona )XG SIDEXIS( 

� 	� )���� /� �0 *�E�2- &	� �'3�4 ��]#��� � ��� ��	

�'�� p`!  ��	� ,�+# � �� mJ^�� �� l�0 	��

Z ,�5� � � �����#�9 )*��C8�- 6� .���	� &1  �� �� �7

:� �� mJ^�� "� ,��� �6��#� �� 	]��  ,6��# ���G��	9 ,	��

�- $�	\# ���� q4��0 p�	b �1�X� ��  .��1# �� 

 p`! 	� ������ ���� /� �0 &	� �12 ,��+( �'3�4

�'�� ���#� ��!�# �� �7�0 �� 	��  ��!�# ��Y< �� �����#�)  ,��4 

 �5  �6  �7 (� �1�X����	. ��	80 &�'��L &Y7  ,	�=9

�6��#� �6��#� ��'� ),	�� ,	��  ,��	� ��!�# �� &	� �12 6� ��

 ���� /� �0 �2��]��2���� � �2��`������ �5� 6� ���#� k�0

  .�#�� c�%#� 

	� �� ���� /� �0 &	� �12 ,��+( R3��4  6� "�

�� ���+# :� � �#��#� ��!�# 	� ,�	� �#����7 ��
  ���< ����

c	# 6� ��� �� �� � &1Z �#��#� ��!�# "�8 0  ���4�SPSS  �^`#

20 )version 20, SPSS Inc., Chicago, IL ( ���%0 ����

 &1`# 6� .���4	� ��	L R�'X0 �Kappa  p�	b ��	� &Y7

 ��2�#- ,���- ���6- 6� � /'�^� ,���+# Q���# ���� q4��0

���� f#����� ��G� ��	� &Y7 �	8� ,�� �0 &	� �'3�4 �

 ,���- ���6- 6� � �+# � �� ���� /�T  &Y7 �7�6

�� �`��a� ��   &1`# ����� .���	� ��� �� ���+# ,��Kappa 

 ���1/0  �09/0 ��5� s_ �  ,���05/0 = α ��  ��4	� 	\#

.��  

  

��2�� �1  

 q4��0 p�	b �����Kappa  $��3 �� ��	� ���� ,�+# � ����

��  ��  �� � ��  �� �- Q���# �� ���	� �1�X� �#��#� ��!�# "�8 0

 *��71 .&� ��� ���� ��C# 

��+�  ����C� �� ��
�� ��	�  �� K�� �� ���� q4��0

 6� i�� �!��# ���+077/0  ����+# �� .&�1  R3��4 ��]#���

��  �#��#� ��!�# "�8 0 �� ��	� ���� &2�! � �� ���- &�

.&� ��� ���� ��C# 

��6-���� f#����� ��2�#- �  ���� &2�! � ,�� 	� �	8� ,��

 ���6- Q���# ��� 	� .&4	� c�%#� ��!�# "�8 0 �� ��	�

���� f#����� ��2�#-  �� ��	� ���� &2�! � ���G� �	8� ,��

��5� c�� 	2�� � *�� 	2�� )*�� 	2��	9 ���#� �!��# ��1# ��� 

��)  p�0	0602/0 = p value )079/0 = value p  �498/0= 

p value��5� c�� 	2��	9 ���#� ��!�# �� �Y�0 ���G� ��� )(  ���  

  
 /��)10 1-*2 : 4,�5Kappa   /�6��7 8�*9 � ����5��� �"�:  7 "��� 7 ��;� �����	 ;<�� =;��0   � �	   �	 >�5�  

 ���  

������ 	
���  

��� 	�- ������ ����  ��� 	�- ��������  �������� - ������ ����  

���� ����  p value ���� ����  p value ���� ����  p value 

��� �����	  89/0  001/0  96/0  001/0  96/0  001/0  

��� �����	  77/0  001/0  83/0  001/0  92/0  001/0  

��� ����  74/0  001/0  87/0  001/0  89/0  001/0  

��� ����  86/0  001/0  88/0  001/0  88/0  001/0  
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 ��	5��1  @��5, �;A��;� : *  �����	 ;<�� =;��0   /�6��7 8�*9 � ����5��� �"�:  7 "��� 7 �	 
��( B7	 ��;� 1C< *+� 

  

���	� )011/0 = p value ���6- 6� �- R�+80 �� .(Paired t-

test ��5� ���G� �� �� ��� ��  � ,�+# �� ���� ,���

��C# *��C8 ��	� � ,�5� )���016/0 = p value ��� )(

) �����#�9 � ,�5� � ,�+# ���G�056/0 = p value � (

) �����#�9 � *��C8 ��	�188/0 = p value��5� ( .�C# ��� 

 ���(� ��'� ��]#��� f?�� &�  ���� �+# � l�0 ���-

 *��7 �� .���	� �1�X� �#��#� ��!�# "�8 02  q4��0 p�	b

�� �9��   �� $��3 ���� ��C# ��	� ���� ,���+# ���� �� ��

.&� ��� 

 ����+# ��2 �� R3��4 ��]#���   &	� �12 6� ���- &�

 ��	� � �����#�9 ),�5� � ,�+# � �� ���� /� �0 *�E�2-

.&� ��� ���� ��C# �#��#� ��!�# "�8 0 ���� *��C8 
 

 /��)2:  �"�:  7 "��� 7 ��;� ���9 4,�50 1-*2

5���  /�6��7 8�*9 � ����  *D� �	 ���  �	   �	 >�5�

�����	 ;<�� �+,*E  

���� ����  

���  
���� ����  p value 

���� ��- ���� � !��"  84/0  001/0  

���� ��- ���#�$�	  91/0  001/0  

���#�$�	- ���� � !��"  93/0  001/0  

 

 
 ��	5��2  @��5, �;A��;� : /5F5G( B7*9 HG $� 
��( B7	  ���  /�6��7 8�*9 � ����5��� �"�:  7 "��� 7 �	 856;7 I9 �0

�����	 ;<�� =;��0 
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 ���6-Paired t-test  � ��]#��� ���G� ��	� &Y7

 ���G� ���6- ��� Q���# .�� c�%#� ��	� ���� ,�+#

��5� *��C8 ��	� �� ,�5� � ,�+# ���� ,��� )008/0 = 

value p�#�9 �� ,�5� � � () ����001/0 = value p ��C# (

 � �����#�9 ,�+# �� ���G� ��� )�����	� ��5� *��C8 �C# ��� 

)868/0 = p value( 

 
56�  

"��80 �4	5�  ����C� ��8�� �4�	������ ���7 ,��
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Comparison of the distance between the alveolar crest and maxillary 
sinus floor on cross-sectional, 3D and panoramic views of CBCT 

 
 

Mojdeh Mehdizadeh*, Aram Mohammadi, Marjan Babadi  
 
Abstract 
 
Introduction: Knowledge of the exact location of the floor of maxillary sinus is a very important 
factor in relation to safe regions for implant therapy and surgery. The aim of this study was to 
evaluate the distance between the alveolar crest and maxillary sinus floor on cross-sectional, 3D 
and panoramic views of CBCT. 
Materials and Methods: A total of 94 CBCT images taken with Galileos machine were selected for 
the purpose of this cross-sectional study, using convenience sampling. The distance between the 
alveolar crest and the floor of maxillary sinus was determined on 3D, panoramic and cross-
sectional views at the regions of teeth #4, #5, #6 and #7 by two radiologists. Data were analyzed 
with SPSS 20, using the repeated-measures ANOVA, paired t-test and kappa ratio (α=0.05). 
Results: There were significant differences in the distances between the alveolar crest and the floor 
of the sinus in the second premolar area on the three different views (p value = 0.011). However, 
there were no significant differences in other areas between the three views (p valuefirst premolar = 
0.602, p valuefirst molar = 0.079, p valuesecond premolar = 0.498). T-test revealed significant differences 
between 3D and cross-sectional views (p value = 0.008) and 3D with panoramic views (p value = 
0.001), but the difference between the panoramic and cross-sectional views was not significant (p 
value = 0.868).  
Conclusion: In comparisons made in relation to the distance between the alveolar crest and the 
floor of the maxillary sinus, there were significant differences between 3D and cross-sectional, and 
3D and panoramic views; however, the difference between cross-sectional and panoramic views 
was not significant. 
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